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Maternal factors are required for many early developmental
processes including fertilization, egg activation, and formation of the
bodyaxes during early development of the ZebrafishDanio rerio. Our lab
has performed a recessive maternal-effect mutagenesis screen and
identified a number of mutants with defects in the early developmental
processes of egg activation and body axis formation. One such mutant,
24BDTH exhibits abnormal dorsal–ventral patterning, displaying a
dorsalization of the embryonic axis. Clutches of embryos from 24BDTH
mutant mothers are characterized by the five classic dorsalized
phenotypic classes, as well as some additional defects. The mutant
embryos show an expansion of dorsal markers and a corresponding
reduction in ventralmarkers during gastrulation indicative of dorsaliza-
tion. The additional defects appear to be the result of altered
morphogenesis, including defects in epiboly, the process by which the
blastoderm cells migrate over and surround the yolk. 24BDTH mutant
embryos also appear to be defective in the cell movement process of
convergence and extension. We mapped the 24BDTH mutation to
chromosome 17, within a 0.6 MB interval and efforts are currently
underway to positionally clone the affected gene.
doi:10.1016/j.ydbio.2011.05.299
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Using a comparative genomics approach we have identified a novel
and previously undescribed gene, zgc:154061. This gene is located
directly downstream of the Zebrafish Meis2.2 gene. We have identified
putative orthologs of this gene in all animals forwhich publicly available
genome data is available. The zgc:154061 gene and its vertebrate
orthologs are organized in a convergently transcribed manner with
respect to the Meis2 gene in all species we have examined ( Meis2.2 in
teleosts). It appears that the homologs of Meis and zgc:154061 are also
linked in amphioxus and sea urchins but that this linkage is not present
in urochordates, nor in protostomes. During Zebrafish development,
transcripts of zgc:154061 are observed in every cell of the embryo
from the earliest stage through the shield stage indicating this gene
is a maternal transcript since its expression precedes the activation
of the zygotic genome at the midblastula transition. Expression of
zgc:154061 gradually decreases from its peak value at 0 hpf until
8 hpf and then is observed to be activated again at 12 hpf as
determined by quantitative real time PCR. This later expression is
observed throughout the neural tube before becoming restricted to
the retina and tectum opticum by 48 hpf.
doi:10.1016/j.ydbio.2011.05.300
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In Xenopus, the dorsoventral axis is established during cortical
rotation in which cytoplasmic determinants are transported from the
oocyte vegetal pole to the future dorsal side of the embryo by an array of
parallel microtubules. The formation of this array is dependent on a
number of proteins that are encoded by mRNAs also localized to the
vegetal cortex of oocytes. Among these are the E3 ubiquitin ligase,
TRIM36 and the lipid droplet protein Adipose Differentiation Related
Factor (ADRP/FATVG). Lipid droplets are subcellular organelles that are
primarily sites of triacylglycerol and cholesterol storage. They are
regulated by Lipid Droplet Associated Proteins (LDAPs) which have
recently been found to be involved in a number of developmental
processes. The requirement of ADRP in cortical rotationmotivated us to
identify other LDAPs that may be necessary for early Xenopus
development. Using a proteomics approach, we identified the homolog
of the Zebrafish Oogenesis Related Gene (Zorg). We called the Xenopus
protein Xorg. It has no clear domains or reported function. In situ
hybridization studies reveal that Xorg is expressed maternally and is
concentrated in the animal hemisphere of oocytes. Depletion of
maternal Xorg mRNA produced embryos that are dorsalized based on
morphology and RT-PCRmarkers. This compliments ADRPmRNAwhich
is localized vegetally in oocytes and has a ventralized phenotype in early
knockdown embryos. Preliminary data suggests that Xorg is regulating
the amountof ADRPon lipiddroplets and that ADRP is necessary to form
the microtubule array during cortical rotation.
doi:10.1016/j.ydbio.2011.05.301
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Axial mesoderm, which corresponds to the dorsal embryonic
Organizer, is induced by a maternal Wnt signaling pathway on the
prospective dorsal side of the early embryo. A second Wnt pathway
operates zygotically via Wnt8 to preserve non-axial mesoderm
ventrolaterally and restrict axial mesoderm dorsally by maintaining
the expression of vox, vent, and ved, three homeodomain repressors
that limit Organizer gene expression. In the absence of Wnt8 signaling
the entire mesoderm adopts an axial fate and the Organizer expands
circumferentially. We have isolated a recessive dorsalizing maternal-
effect mutation in a highly conserved component (IntS6) of the
Integrator Complex, a large multi-subunit complex that is thought to
mediate 3′ end processing of the U1 and U2 snRNAs of the spliceosome.
In response to widespread de-repression of dorsalizing genes, mutant
embryos fail to maintain expression of bmps, vox, vent, or ved, and
display a complete loss of non-axial mesoderm with a reciprocal
expansion of axial mesoderm. Patterning is restored in mutant embryos
by limiting either Organizer induction or the antagonism of BMP
signaling. In addition, vent is able to function inmutant embryos, andwe
have observed the induction of Wnt8 targets and the repression of
dorsalizing genes in mutant embryos injected with a Wnt8 construct.
We are investigating the processing of the Wnt8 bicistronic mRNA in
mutant embryos, as well as the specific requirements of vox, vent, and
ved in BMP-mediated rescue of mutant embryos to determine if IntS6
functions in defining the limits of axial versus non-axial mesoderm
upstream of the Wnt8 pathway.
doi:10.1016/j.ydbio.2011.05.302
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